CSC 180F Assignment 2
due October 13, 2000, at 9:00 a.m.; no late assignments without wxiplenation.

Prime numbers
A factor of an intger is a number which\ddes it eenly. So d is a factor of p exactly when
p%d == 0 (recall the‘temainder’ operator “%’’).

A primenumber is a posite integer with exactly two factors: itself and 1The numbers 2,
3, 5, and 7 are primel is ot prime because it is\dsible not only by 1 and 4,ub also by 2.
9 is ot prime because it is\wdsible not only by 1 and 9,ub also by 3.

Prime numbers hva a \ariety of applications; one computer application is in cryptograph
especially ‘public key” c ryptographic systems.

1. Primality testing (isprime.c)
Testing a number to see whether it is prime is a good candidate for a separate futsction.
header line will be:

int isprime(int p)

It should not consult amglobal variables.

The agument to isprime() must be at least®block comment immediately before the
isprime() function shouldxplain this additional information about the functimiterface, as
well as ay other comments you kia.

Theisprimefunction tests all numbers between 2 gne 1 to see whether thedivide p.

If any of them does, the number is not priménone of them does, the number is prinfde
function will return 1 (true) if the number is prime and &<¢) if it is not.

Write this function and test it with the follang main program ("ajr/a2/first10.c on ecf):

#i ncl ude <stdi o. h>
int main()

int i;
extern int isprinme(int p);
printf("Primes up to 10:\n");
for (i =2; i <=10; i =i + 1)
if (isprime(i))
printf("%l\n", i);

return O;
}
The output of this should be 2, 3, 5, 7 (on four lines and without the commasysiy).
Your isprime() function should be in a separate isprime.c because you will link it with three
further main programs beio
It should not do aninput and outputThat is for the calling function to do.

2. Four-digit primes (fourdigit.c)
The first fev four-digit prime numbers are 1009, 1013, and 101807 and 1017 are not prime.
Neither is 1027, 1037, or 104Are there ay four-digit prime numbers which end in a T¥rite
a program which finds gntenfour-digit prime numbers whose base ten representation ends in a
7. Your program can assume that more than ten such nunmxisrs e

The last digit of the base ten representation of a number is eqall@

Your new file should be called fourdigit.c and it should be able to compile with your
isprime.c from question ondt should output the ten numbers, anly

(over)



3. Twin primes (twin.c)

Twin primesare pairs of prime numbers whichfdif by two. (Why not one?Well, there is only
one pair which is closer together tharofwamely 2 and 3, because algker e/en numbers are
not prime on account of beingvisible by two.)

3 and 5 is a twin prime pair; 5 and 7 is a twin prime pair; 107 and 109 is a twin prime pair
because 107 and 109 are both prirh@5 and 107 is not a twin prime pair because 105 is not
prime (even though 107 is).

Write a program using a conditional loop and your isprime() functioneabdind thefirst
two twin prime pairs greater than 100@.should be able to compile with your isprime.c file
from question oneThis “twin.c’” program will output the four numbers representing the first
two twin prime pairs greater than 1000, in order

4. Mersenne primes (mer senne.c)

Mersenne primesiamed for Marin Mersenne (1588-1648), are primes of the f8rilXor
positive integersn. For example, 2 — 1 is 3 which is prime; hence 3 is a Mersenne prirBés
not a Mersenne primeven though it is indeed a prime numbbecause 5 is not equal td 21
for ary positive integern. 15 is ot a Mersenne primeven though it is equal to*2- 1 (j.e.

2" —1 for n = 4), because it is not prime.

The \alue of 2 — 1 gets lage fairly quickly. Write a program to find the first fodligit
Mersenne prime, i.e. the first Mersenne prime greater than 1000.

The best wy to do this is probably as folls. Startingromn =1, we see that"2 1 is 1;
forn=2,it's 3 forn =3, it's 7, and so on.Eventually we reach 1000, and then weéeur
startingn. So this is a loop.

Next, anotherloop proceeding from that will find you the first appropriate such that
2" —1is prime. Your output should look lithis, exactly:

2**13-1 is 12345, which is prine
(except of course that'2- 1 isn't 12345, and 12345 ishprime)

To submit
Your program as assigned producasly simple output.To make sure your program is
functioning as intended, you may prefer to produce other output as well, such as indications as to
which numbers were cheett and wer@ot prime, or other intermediate resulfgou should be
sure toremove ary such output statements before submitting your progrnfiact programmers
often ‘comment out’such output statements so thatytlean easily be re-aetited in future.
Each file must kgin with a ‘prologue commentincluding any useful description of the
file and also your full name, with your surname in all capital letters, your student nantber
your tutorial room and time (on &nesday—the tutorial, not the lab session).
Your program should use proper indentation as illustrated by programs in lecture and in the
textbook. Your filesmust have the names isprime.c, fourdigit.c, twin.c, and mersenne.c, and
must obg the interfile interface specifications abe

Submit your files with the command
submi tcscl180f 2 isprime.c fourdigit.c twin.c nmersenne.c
You may still change your files and resubmit them with the same commginnenup to the
due time. You can check that your assignment has been submitted with the command
submi tcscl180f -1 2
You must also submit arunsupervised term ark statement(on paper) in your né
tutorial after the due date, using the supplied form.



